The paper presents preliminary results of the studies concerning influence of geotextiles stabilizing the soil on vegetation of post-excavation slopes and drainage ditches. Analyzed anthropogenic habitats are situated in Międzyrzecze and Nieboczowy (Silesian Province, Southhern Poland). They have been previously subjected to reclamation treatment, consisting in installation of wool and synthetic geotextiles in the ground. The studies on plant community were conducted according to commonly applied Braun-Blanquet approach. Recorded phytocenosis were classified into Molinio-Arrhenatheretea R. Tx.1937 and Stellarietea mediae R. Tx., Lohm. et Prsg.1950 class. For comparison of plant patches growing on two variants of geotextiles Hierarchical Cluster Analysis was used. Moreover, the number of species (S), Shannon-Wiener index (H), evenness index (J) and average heights of herbal layer were calculated. It has been shown, that the type of geotextiles has a slight influence on the variability of investigated plant patches. However, relatively high differences in total coverage and mean height of herbal layer between plots protected and unprotected were observed. It shows that the geotextiles support the process of natural ecological succession on habitats with high inclination, mainly through water retention and reduction of erosion.
INTRODUCTION
The natural, ecological succession on the various anthropogenic habitats is a well-known and documented phenomenon [Borgegard 1990 ; Badora et al. 2004; Kompała 1997; Rostański 2006 ; Rehounkova 2007; Woźniak 2010] . The role of this process in the reclamation of post-industrial areas is often emphasized [Krzaklewski 1999 , Patrzałek 2000 . Spontaneous vegetation, among other advantages, increases the effectiveness of various recultivation treatments, such as the use of geotextiles to stabilize the steep post-excavation slopes and drainage ditches. The materials used for this purpose are derived from natural and man-made fibers. They differ in the properties including, for example, resistance to biodegradation. In the case of geotextiles made of wool fibers, a significant reduction of their mechanical parameters and structural degradation is observed already a year after the installation, while synthetic fibers do not show similar changes [Broda et al. 2017a,b] . Decomposition of wool keratin by microorganism releases mainly nitrogen into the soil [Broda et al. 2017c; Vončina 2013; Zheljazkov 2009 ], which supports plant development.
There is an enormous body of literature describing the natural ecological succession but relatively few publications concern the possibility of modelling this process. The main goal of these study was to answer the question: what is the influence of the type of geotextile (wool and synthetic) used to stabilize the soil on the variability of plant communities (structure, species richness and species composition)?
MATERIAL AND METHODS

Localization and characteristic of study plots
The present study was performed on different anthropogenic habitats located in Southern Poland, in Silesian Province. The first stand is situated on the border between two mesoregions: the Upper Vistula River Valley and the Silesian Foothils [Kondracki 1994 ]. In terms of administrative division, it belongs to the rural commune Jasienica near Bielsko-Biała, on the territory of a newly formed low emission investment zone in Międzyrzecze (Figure 1) . Here, the investigations were carried out on the steep bed slope of a deep drainage ditch.
The analyzed place has a western and northwestern exposure, inclination of 1 in 1.5 (Table 1 ) and the length of 4 to 6 m. The other stand is located in the area of a disused gravel pit in Nieboczowy and administratively belongs to the rural commune Lubomia near Wodzisław Śląski (Figure 1 ). Geografically it is mesoregion of the Raciborska Basin [Kondracki 1994 ]. In this site, the study was conducted on the steep slopes of exploitation hollow, formed as a consequence of gravel extraction. The slope has an eastern exposure, its inclination varies from 1 in 0.8 to 1 in 1.8 (Table 1 ) and length varies from 4 to 6 meters.
Geotextiles characteristic
Two variants of geotextiles were used to protect study plots. Both of them were produced by using the Kemafil technique [Helbig et al. 2006] . One variant had a core made of stripes of woollen needle-punched nonwoven fabric. The other was made out of stitch-bonded nonwoven fabric, for which the post-consumer textiles were shredded and carded to obtain fibre blend [Broda et al. 2017a ]. Fibre blend comprises over 50% of synthetic fibres as well as some wool, cotton and viscose. The composition of the stitch-bonded nonwoven fabric in particular segments might vary slightly. They were anchored using steel U-shape pins that were made by bonding ribbed bars with the length of about 1 m and diameter of 6 or 8 mm.
Vegetation analysis
The vegetation sampling of plant community was made in the vegetation season 2017. A total of 12 phytosociological relevès were taken (Table 2) , according to the commonly applied Braun-Blanquet approach. Additionally, the height of herb layer in three randomly selected points on each plot was measured using a measuring tape. For comparison of species composition and the cover of plants growing on the plots protecting by different variants of geotextilles (wool and synthetics) Hierarchical Cluster Analysis (Ward's method, Manhatan (city-block) measure) was done. Moreover, the number of species (S), Shannon-Wiener index (H), evenness index (J) and average heights of herb layer were calculated. The phytosociological table with cover of all recorded species on the plots with two types of geotextiles were given. Nomenclature follows Mirek et al. 
RESULTS AND DISCUSSION
The analysed phytocenoses represent seminatural and ruderal plant community. Their unequivocal classification was possible only to higher rank of syntaxons (class and alliance). The first community (in Międzyrzecze), on the basic characteristic species according to Matuszkiewicz [2001] , belongs to Molinio-Arrhenatheretea class and in terms of species composition, they show some similarity to phytocenosis Agropyro-Rumicion crispi. The second community (in Nieboczowy) is classified into Sisymbrion officinalis from Stellarietea mediae class ( Table 2 ). The species occurring in this phytocenosis (e.g. Artemisia vulgaris, Cirsium arvense, Daucus carota, Lactuca serriola, Solidago canadensis, Tussilago farfara) are recognized as the species typical for the first stage of the spontaneous ecological succession [Rostański 2006 ].
The Hierarchical Cluster Analysis results indicated low differentiation in the vegetation growing on the plots stabilized by using of two kinds of geotextiles. In both investigated cases, patches on ,,wool" and ,,blend" substrates, are not separated groups on the dendrograms. The value of city block distance between them varies from 7 to 44 in Międzyrzecze and from 15 to 57 in Nieboczowy (Figure 2 ). For these patches, slight differences in mean value of Shannon-Wiener diversity index (H) and evennes index (J) were noted ( Figure 4) . Explanations: relevès number 1,4,5,6. plots with the wool geotextiles; relevès number 2,3 -plots with the blend geotextiles, relevè number 7 -control plot Significantly higher differences in species composition and coverage of individual species were found between the plant patches growing on the protected and unprotected plots. In these cases of city-block distance has value 120 and 240 ( Figure 2) . Moreover, mean value of height and total coverage of herbal layer of stabilized plots are much higher than the control plot (Table 2, Figure 3 ).
The ambiguous results regarding the mean value of species richness were obtained. In Nieboczowy, the plots with blend geotextiles and wool geotextiles have similar mean number of species, which are much higher than in the control plot. Contrary to them, in Międzyrzecze, blend plots characterized higher mean species richness than wool, but in both cases its value is lower than in control (Figure 4) . Explanations: relevès number 1,3 -plots with the wool geotextiles; relevès number 2,4 -plots with the blend geotextiles, relevè number 5 -control plot Table 2 cont.
The species diversity indicators applied in our study: the Shannon-Wiener diversity index and the evenness index are considered to be very sensitive even for small changes in the structure of plant community and can be used for analysis as well as to compare different phytocenosis [Kwiatkowska and Symonides 1985]. Woźniak [2010] proves that the value of these indices on the anthropogenic habitats such as coal-mine heaps depends from many factors: humidity, exposure, as well as the age of heaps.
CONCLUSIONS
1. The paper presents a preliminary research concerning influence of wool and synthetic geotextiles on the structure plant communities.
2.
The obtained results confirm the previous observations of other authors ] that the application of geotextiles (regardless of their type) supports the process of natural ecological succession on habitats with high inclination, mainly through water retention and reduction of erosion. It facilitates the occupation these places by plants and creates favourable conditions for their growth, which is manifested in higher coverage and height of herbal layer. 3. There is no significant impact of geotextile type on the species composition but only on biodiversity indices. 4. Due to the dynamics of the analyzed communities, for the complete knowledge of impact the materials used for stabilization soil on spontaneous vegetation, permanent monitoring of investigated habitats is necessary. 
